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Abstract 
Introduction: Caesarean section (CS) can prevent maternal or fetal complications. Sub-
Saharan Africa has the lowest CS levels in the world but large variations are seen between 
and within countries. The tertiary hospital, Kilimanjaro Christian Medical Centre (KCMC) in 
Tanzania has had a high level of CS over years. Objectives: To examine trends in the socio-
demographic background of babies born at KCMC from year 2000 to 2013, and trends in the 
CS percentage, and to identify socio-demographic factors associated with CS at KCMC during 
this period. Method: This is a registry-based study. The analyses were limited to singletons 
born by women from Moshi urban and rural districts. The Chi square test for linear trend 
was used to examine trends in the CS percentage and trends in the socio-demographic 
background of the baby. The association between different socio-demographic factors and 
CS was assessed using logistic regression. The analyses were stratified by the mother’s 
residence. Results: The educational level of mothers and fathers and the age of the mothers 
of singletons born at KCMC increased significantly from year 2000 to 2013 both among 
urban and rural residents. Among 29,752 singletons, the overall CS percentage was 28.9%, 
and there was no clear trend in the overall CS percentage between 2000 and 2013. In the 
multivariable model, factors associated with higher odds of CS were: having been referred 
for delivery, maternal age above 25 and no- or primary education level of the baby’s father. 
Among rural mothers, no- or primary education, being from the Pare tribe and para 2-3 were 
also associated with higher odds of CS. Being from the Chagga tribe and high parity were 
associated with lower odds of CS compared to other tribes and parity 1. Conclusion: The CS 
percentage remained high but stable over time. Large variations in CS levels between 
different socio-demographic groups were observed. The educational level of the parents of 
babies born at KCMC increased over time, possibly reflecting persistent inequitable access to 
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the services offered at the hospital. However, it seems like those who really need CS have 
some access to it at KCMC. 
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1.0 Introduction 
1.2 Caesarean section 
Skilled care at birth is essential to reduce maternal and perinatal mortality (1, 2), and to 
achieve the Millennium Development Goals (MDG) 4 and 5: to reduce the under five-
mortality rate by two thirds and to reduce the maternal mortality ratio by three quarters. 
Approaching 2015, the target year of the MDGs, it is well documented that MDGs 4 and 5 
are not likely to be achieved, especially in Sub-Saharan Africa (SSA) (3-5). One effective 
obstetric service that can be offered is caesarean section (CS) on medical indication (6). CS is 
performed for maternal or foetal complications such as obstructed labour, mal-presentation, 
hypertensive disorders, uterine rupture, antepartum haemorrhage and foetal distress (7, 8). 
Prolonged labour is seen as frequent indication for CS in some settings in SSA, particularly if 
skilled staff or equipment to conduct forceps- and vacuum extractor-assisted delivery is 
absent (6, 9).  
 
Population-based levels of CS have been promoted as an indicator of access to emergency 
obstetric care (10). However, levels of CS might include life-saving interventions as well as 
cases with no clinical indication for a CS (11, 12). Like other major surgery, CS carries the risk 
of complications and even death for the woman (13). In high income countries, the leading 
causes of maternal mortality are related to complications of anaesthesia and CS (3). Another 
negative aspect of CS as compared to vaginal delivery is the higher cost, both for the health 
facility/health system and for the patient and the family. The health facility/health system 
spends more human resources, equipment and other resources than on a vaginal delivery 
(14). The patient recovers more slowly and runs a higher risk of needing blood transfusion 
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and developing different complications like wound infections, sepsis and endometritis (12, 
15). This might influence the economic situation of the family, especially if the patient has no 
health insurance, because of increased hospital bill, but also because the woman and 
possibly the caretakers are prevented from contributing to income generation and other 
duties for a longer period. In addition, a caesarean section causes a scar in the uterus, which 
increases the risk of uterine rupture in future pregnancies (10). Taking the above into 
consideration, the risks should be weighed against the benefits of the surgical procedure. 
The World Health Organization (WHO) published guidelines in 1985 suggesting that the level 
of CS should not exceed 15% and revised the guidelines in 1994, stating that the level should 
range between 5% and 15%. This interval represents assumptions about effective use of CS 
concerning saving lives of the mother and the baby (16). However, the limits have been 
debated by several researchers (17-19). It is argued that maternal deaths from causes 
responsive to CS can be dealt with at a level lower than 2% (20), whereas for neonatal 
health, levels of 5-10% are suggested to be sufficient to attain better outcomes (21, 22).   
1.3 Caesarean section globally  
The global level of CS was estimated to about 15% in 2007. The level was found higher in 
high income countries and South America and lower in low income countries, of which SSA 
had the lowest levels (23). This inequality has been confirmed by other international studies 
(18, 19). In Africa, the average level of CS deliveries was 3.5%. One study finds a positive 
correlation between increased CS percentage and reduction in maternal and new-born 
mortality rates, although some countries such as Brazil and Mexico have a discrepancy 
between relatively high mortality rates and much higher CS percentages than the range 
recommended  by WHO (18, 19, 23). Another study supports these findings; an increase in 
CS percentage of 0% to a percentage of 10-14% is found to be associated with decrease in 
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maternal and stillbirths, but higher percentages than this do not show this association (24). 
However, from a WHO survey on maternal and perinatal health in Africa, no association was 
seen between the overall CS levels and maternal and perinatal outcomes. Amongst the 
facilities that participated in this study, many of them were referral facilities, and the overall 
stillbirths and maternal mortality were high. It is therefore speculated that the interventions 
may have been performed too late to reduce the level of mortality. In contrast, elective CS 
was associated with fewer perinatal deaths compared to emergency CS (25). These findings 
are supported by other studies from SSA (26, 27). In women with severe obstetric 
complications (any acute condition severe enough to cause foetal loss or near-miss maternal 
death), increased risk of stillbirth is seen in vaginal deliveries compared to CS deliveries (28).  
 
Ronsmans et al. found that inequity in access to maternal health care is high in low-income 
countries, especially in SSA (11). Women of higher socio-economic background have better 
access to maternal health services, and hence a higher likelihood of a caesarean birth. Urban 
population-based levels of CS are on average three times higher than rural levels in most 
low-income countries (11, 18). Both lower and higher maternal age have been shown to be 
associated with increased likelihood of CS. Higher maternal age is associated with medical 
conditions like hypertension and diabetes in addition to different adverse birth outcomes. 
The higher CS percentages found among adolescents could be caused by higher incidence of 
obstructed labour due to an immature birth canal. However, it is also discussed that the 
higher CS percentages could be attributed to the unfavourable socio-demographic 
characteristics of young girls (29-33). 
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1.4 Caesarean section in Tanzania 
There are major unmet obstetric needs in different parts of Tanzania, especially in rural 
areas (34-37). Tanzania has had a low national level of CS over the last decade, estimated to 
be 3% in 2004-05 and 5% in 2010 with large regional differences (38). Increasing levels of CS, 
up to 49 percentage, are seen at some Tanzanian hospitals, and negative effects of these 
trends have been observed (39, 40), such as increased levels of uterine rupture, while 
improvements in the stillbirth rate and maternal mortality ratio are not seen (40).  
 
The 2010 Tanzania Demographic and Health Survey (TDHS) shows that CS is more common 
in women living in urban compared to rural areas, and that women with secondary 
education have a much higher CS percentage (14.7%) than women with no education (2.2%) 
(38). This is in line with the finding that women with completed primary school or higher 
education are more likely to use health services than those with no education, and hence 
have a higher probability of CS (41). In the Kilimanjaro region in the Northern Zone of 
Tanzania, the CS level is more than double the national level, and increased from 7.5% in 
2005 to 11% in 2010 (38).  
 
1.5 Cost and other barriers to maternal health care in Tanzania 
The Tanzanian government aims to reach the MDG 4 and 5 within 2015 and has an 
ambitious vision: ‘A healthy and well-informed Tanzanian population with access to quality 
maternal, new born and child health services, which are affordable, sustainable and 
accessible through an effectively functioning health system’ (42). Several challenges must be 
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overcome to fulfill this. In the 2010 TDHS, 26% of the women reported that lack of money 
was a major barrier to accessing health services (38). Several groups in Tanzania are 
exempted from paying user fees, including children under 5, pregnant women, and those 
below a certain income level (if certified) (43). However, this system is incompletely 
implemented (42), and private and faith-based hospitals minimize their number of exempted 
patients (43). Surveys published from rural parts of Tanzania found that more than 73% of 
the birthing women paid for deliveries and more than 30% were selling personal assets to be 
able to pay for delivery (44, 45). Costs incurred by the poorest women were not significantly 
different from those paid by the wealthiest women, showing that exemptions to support the 
poorest may be  ineffective in Tanzania (44). Different health insurance mechanisms have 
been established to target different populations (e.g. rural population and civil servants) but 
so far only a minority of the Tanzanian population is covered by insurance (43). Unexpected 
health care costs exceeding 15% to 40% of monthly household income constitute a 
potentially catastrophic economic burden that may result in or exacerbate poverty (46-48). 
However, there is no exact cut-off point and even lower expenditure levels may be 
catastrophic for very poor households. In addition, it is not only the level of expenditure, but 
also the timing of health care expenses can determine whether or not there are severe 
consequences for the family. The health expenses usually have to be paid in full at the time 
of hospitalisation. This could be in a period when the income is lower than usual and this 
would influence the economic situation more than if the expense had come during a period 
with higher income (47). Even in countries where user fees for emergency maternal health 
care are removed, some affordability barriers may still remain, for instance costs associated 
to transport and purchase of delivery supplies (49).  
 
13 
 
Long distance to health facility, lack of transport, not wanting to go alone, and unfriendly 
health staff are other reported barriers to health services in the two previous TDHSs (38, 50). 
Approximately 90% of the Tanzanians live within five kilometres of a primary health care 
unit. Nevertheless, many of the facilities are not functioning appropriately, and some are 
understaffed or not staffed at all. The overall quality of health services is also negatively 
affected by low staff motivation due to excessive work load (43). Many lower level facilities 
do not recognize danger signs and symptoms in pregnant women (43, 51, 52), an essential 
skill in identifying patients needing referral. Lack of quality care at the lower-level health 
facilities are important barriers to maternal health care (36, 53, 54). A consequence is that 
many women do not seek health care at the nearest facility when in birth. A study found 
that more than 4 in 10 women in rural districts in Tanzania bypassed the nearest health 
facility to deliver (55).   
 
Hospital fees are known barriers to seeking care (56-60). However, free health care and 
skilled maternal health professionals do not alone lead to improved access. Other suggested 
challenges in Tanzania is poor patient compliance with recommended referral to other 
facility, mainly due to lack of money for transport or hospital bills (61), and lack of birth 
preparedness. Most pregnant women (96%) in Tanzania receive some antenatal care from a 
health professional, also in rural areas, but only half of the women receive information 
about the danger signs of pregnancy complications (38). Low public awareness of patients’ 
rights and the obligations of service providers and socio-cultural barriers such as gender 
inequality and lack of women empowerment are also highlighted as challenges. Myths and 
misconceptions related to health issues can be other difficulties to overcome (43).  
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2.0 Study setting 
The United Republic of Tanzania is situated on the eastern shores of Africa and is the largest 
country in East Africa (62). Tanzania is bordered by Kenya and Uganda to the north, 
Democratic Republic of Congo, Rwanda, Burundi and Zambia to the west, and Malawi and 
Mozambique to the south. The health status in the country is slowly improving, but health 
indicators such as childhood mortality and maternal mortality are still high. The last TDHS 
measured an infant mortality rate of 51 deaths per 1000 live births, and a maternal mortality 
ratio of 454 maternal deaths per 100,000 live births (38). Approximately 12 million 
Tanzanians (2012) live below the poverty line (63). 
 
Health facilities in Tanzania are organized like a pyramid (Figure 1), with primary health care 
services at the base, located throughout the country. The district- and regional hospitals are 
found in the middle of the pyramid and take referrals from lower level facilities. The 
national/tertiary hospitals are on top of the pyramid and serve health care on a zonal level. 
The health care system includes both governmental and private health care institutions. 
Approximately 40 percent of the health facilities in Tanzania are private sector (including for-
profit and faith based providers) (43).  
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Figure 1: Health facility pyramid, Tanzania. 
 
 
Kilimanjaro region is one of the four regions of the Northern Zone of Tanzania, with a 
population of more than 1.6 million inhabitants (62). One of Tanzania’s four national/tertiary 
referral hospitals, Kilimanjaro Christian Medical Centre (KCMC), is located in in Moshi town, 
and serves the Northern Zone of Tanzania (64). The KCMC hospital was established in 1971 
by the Good Samaritan Foundation, and operates today as a private/public partnership with 
a cost sharing policy. The fee for delivery has increased twice the last decade and has more 
than doubled since 2004. Payment is requested after delivery and it is claimed that nobody 
is denied emergency help upon entering the hospital. The regional hospital, Mawenzi, is 
located in the same city as KCMC and offers obstetric care free of charge. Due to lack of 
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resources, Mawenzi hospital closed the operation theatre in 2010, and CS is no longer 
available there.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Map of Tanzania with location of the 4 national/tertiary hospitals and Kilimanjaro 
region (with 6 districts) where KCMC is located.  
 
3.0 Rationale and objectives 
Tanzania has high maternal mortality ratios and child mortality rates, though some 
improvements are seen in the last TDHS as compared to earlier TDHSs (38). Studying CS 
trends and socio-demographic factors associated with CS at KCMC during a period of 
contextual changes (increased user-fees, closure of operation theatre at the regional 
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hospital) has importance due to the large proportion of the population living in poverty (63). 
Access to high quality obstetric care is essential to reduce maternal and perinatal mortality 
and to achieve the MDG 4 and 5 (3-5). One effective obstetric service that can be offered is 
CS upon medical indication (6). This study aimed to examine trends in the socio-
demographic profile of babies born at KCMC from the year 2000 to 2013, and trends in the 
CS percentage, and to identify socio-demographic factors associated with CS at KCMC during 
this period. This was to assess whether it is likely that the increases in user fees and closure 
of a regional hospitals’ operation theatre have affected the socio-demographic background 
of the women seeking care at KCMC and to see if the CS percentages and the socio-
demographic predictors of CS were affected.  
 
4.0 Methodology 
This thesis is based on data from the KCMC Medical Birth Registry (KCMC-MBR). Data from 
the official start of the registry in July 2000 to June 2013 was included in the study.  
Information in the KCMC-MBR is recorded using a questionnaire (see appendix) designed 
specifically for this purpose. The nurse-midwifes at KCMC request verbal consent to gather 
the personal information and additional information is recorded from the patient files. A 
secretary then enters the data into an electronic file. Quality of the KCMC-MBR has been 
ensured by periodic instruction sessions (65). A detailed manual for the interviewers was 
printed in 2005. Prior to this, the nurse-midwifes received instructions verbally. Validation 
and quality checks of the database have been done and the database information has been 
judged to be largely accurate (64). However, one weakness of the registration is that 
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electronic data entry is done only once, limiting the possibility of detecting data entry errors. 
Information on self-reported conditions such as tuberculosis often lacks written medical 
verification. Regarding age, most women seem to know their year of birth but not the exact 
date (64).  
 
For this study, the data was transferred to Statistical Package for Social Science (SPSS) 
version 20. Prior to analysis, data was cleaned for obvious data entry errors. Frequencies 
were run for each of the variables to see if any unexpected values had been entered in the 
data set. Unexpected values were cross-checked with other information in the dataset and 
corrected if wrong. An example is the date of birth of the baby: A suspected wrong date 
entered was checked against admission and discharge dates. The variable ‘year of birth’ was 
cross-checked with date of admission, date of birth and date of discharge. The variable 
‘plurality’ (singleton, twins or more) was cross checked with the variable ‘sequence’ (number 
of babies born). If any mismatch was found, the variables were double-checked with the id 
variable of the mother and the date of birth to check if the babies had the same mother and 
the same date of birth. Mother’s and fathers’ education were recoded from four to two 
categories, grouping ’no education’ and  ‘primary education’, and ’secondary’ and ‘higher 
education’ together. Father’s education was included as a socio-demographic variable 
because men’s educational level is closely related to the wealth in a Tanzanian family (38). 
Semi-urban residents were categorized together with urban residents, as semi-urban areas 
are more similar to urban areas than to rural areas. Since multiple pregnancies constitute a 
higher risk of CS, such deliveries were excluded from the analyses.  
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KCMC is a referral hospital covering a big area, and women traveling from areas that are far 
away can be expected to be a selected group at higher risk than women living closer to the 
hospital. Thus all deliveries among women that originated from outside Moshi urban- and 
Moshi rural districts were excluded from the study in order to have a study population that 
would be as representative as possible for facility deliveries in general. All analyses were in 
addition stratified by residence (urban/rural) because the proportion of all expected births in 
the two districts took place at KCMC differed substantially: about 25% for Moshi urban 
district, compared to less than 5% for Moshi rural district. We also stratified by referral 
status when analyzing the levels of CS at KCMC because medically referred women are high 
risk pregnant women (66), whereas not referred women are a mix of women who delivered 
by CS in a previous pregnancy (recommended to register at KCMC for next birth) and women 
that for whatever reason decided themselves to bypass lower level facilities to deliver at 
KCMC. Methods are further explained in the article.  
 
5.0 References 
 
1. Kongnyuy EJ, Hofman JJ, van den Broek N. Ensuring effective Essential Obstetric Care in 
resource poor settings. BJOG : an international journal of obstetrics and gynaecology. 2009 Oct;116 
Suppl 1:41-7. PubMed PMID: 19740171. 
2. Souza JP, Gulmezoglu AM, Vogel J, Carroli G, Lumbiganon P, Qureshi Z, et al. Moving beyond 
essential interventions for reduction of maternal mortality (the WHO Multicountry Survey on 
Maternal and Newborn Health): a cross-sectional study. Lancet. 2013 May 18;381(9879):1747-55. 
PubMed PMID: 23683641. 
3. WHO, UNICEF. Countdown to 2015 decade report (2000-2010): Taking stock of maternal, 
newborn and child survival. Geneva: WHO. 2010:196 
http://www.who.int/maternal_child_adolescent/documents/9789241599573/en/. Accessed 
26.02.2014. 
4. Cross S, Bell JS, Graham WJ. What you count is what you target: the implications of maternal 
death classification for tracking progress towards reducing maternal mortality in developing 
20 
 
countries. Bulletin of the World Health Organization. 2010 Feb;88(2):147-53. PubMed PMID: 
20428372. Pubmed Central PMCID: 2814479. 
5. WHO, UNICEF, UNFPA , The World Bank. Trends in maternal mortality: 1990 to 2008. Geneva: 
WHO. 2010:47 
http://www.who.int/reproductivehealth/publications/monitoring/9789241500265/en/ Accessed 
04.03.2014. 
6. Dumont A, de Bernis L, Bouvier-Colle MH, Breart G, group Ms. Caesarean section rate for 
maternal indication in sub-Saharan Africa: a systematic review. Lancet. 2001 Oct 20;358(9290):1328-
33. PubMed PMID: 11684214. 
7. Torloni MR, Betran AP, Souza JP, Widmer M, Allen T, Gulmezoglu M, et al. Classifications for 
cesarean section: a systematic review. PloS one. 2011;6(1):e14566. PubMed PMID: 21283801. 
Pubmed Central PMCID: 3024323. 
8. Chu K, Cortier H, Maldonado F, Mashant T, Ford N, Trelles M. Cesarean section rates and 
indications in sub-Saharan Africa: a multi-country study from Medecins sans Frontieres. PloS one. 
2012;7(9):e44484. PubMed PMID: 22962616. Pubmed Central PMCID: 3433452. 
9. Maaloe N, Sorensen BL, Onesmo R, Secher NJ, Bygbjerg IC. Prolonged labour as indication for 
emergency caesarean section: a quality assurance analysis by criterion-based audit at two Tanzanian 
rural hospitals. BJOG : an international journal of obstetrics and gynaecology. 2012 Apr;119(5):605-
13. PubMed PMID: 22329559. 
10. WHO, UNFPA, UNICEF, AMDD. Monitoring emergency obstetric care a handbook. Geneva: 
WHO. 2009:152 http://www.unfpa.org/public/publications/pid/3073 Accessed 26.02.2014. 
11. Ronsmans C, Holtz S, Stanton C. Socioeconomic differentials in caesarean rates in developing 
countries: a retrospective analysis. Lancet. 2006 Oct 28;368(9546):1516-23. PubMed PMID: 
17071285. 
12. Souza JP, Gulmezoglu A, Lumbiganon P, Laopaiboon M, Carroli G, Fawole B, et al. Caesarean 
section without medical indications is associated with an increased risk of adverse short-term 
maternal outcomes: the 2004-2008 WHO Global Survey on Maternal and Perinatal Health. BMC 
medicine. 2010;8:71. PubMed PMID: 21067593. Pubmed Central PMCID: 2993644. 
13. Ailsworth K, Anderson J, Atwood L.A, Bailey R.E, Canavan T.P, Damos J.R, et al. Advanced Life 
Support in Obstetrics - Course Syllabus 4th edition. Leawood: American Academy of Family Physicians 
2000. http://www.scribd.com/doc/127492540/Also Accessed 04.03.2014. 
14. Henderson J, McCandlish R, Kumiega L, Petrou S. Systematic review of economic aspects of 
alternative modes of delivery. BJOG : an international journal of obstetrics and gynaecology. 2001 
Feb;108(2):149-57. PubMed PMID: 11236114. 
15. Moodliar S, Moodley J, Esterhuizen TM. Complications associated with caesarean delivery in 
a setting with high HIV prevalence rates. European journal of obstetrics, gynecology, and 
reproductive biology. 2007 Apr;131(2):138-45. PubMed PMID: 16806653. 
16. WHO, 1994:1-44., 26.02.2012. Indicators to Monitor Maternal Health Goals, Report of a 
Technical Working Group Geneva, 8-12 November 1993. Geneva: WHO. 1994:44 
http://apps.who.int/iris/handle/10665/60261 Accessed 22.02.2014. 
17. Ronsmans C, Van Damme W, Filippi V, Pittrof R. Need for caesarean sections in west Africa. 
Lancet. 2002 Mar 16;359(9310):974; discussion 5. PubMed PMID: 11918935. 
18. Stanton CK, Holtz SA. Levels and trends in cesarean birth in the developing world. Studies in 
family planning. 2006 Mar;37(1):41-8. PubMed PMID: 16570729. 
19. Gibbons L, Belizan JM, Lauer JA, Betran AP, Merialdi M, Althabe F. Inequities in the use of 
cesarean section deliveries in the world. American journal of obstetrics and gynecology. 2012 
Apr;206(4):331 e1-19. PubMed PMID: 22464076. 
20. De Brouwere V, Dubourg D, Richard F, Van Lerberghe W. Need for caesarean sections in west 
Africa. Lancet. 2002 Mar 16;359(9310):974-5; author reply 5. PubMed PMID: 11918936. 
21. Althabe F, Sosa C, Belizan JM, Gibbons L, Jacquerioz F, Bergel E. Cesarean section rates and 
maternal and neonatal mortality in low-, medium-, and high-income countries: an ecological study. 
Birth. 2006 Dec;33(4):270-7. PubMed PMID: 17150064. 
21 
 
22. Althabe F, Belizan JM. Caesarean section: the paradox. Lancet. 2006 Oct 28;368(9546):1472-
3. PubMed PMID: 17071266. 
23. Betran AP, Merialdi M, Lauer JA, Bing-Shun W, Thomas J, Van Look P, et al. Rates of 
caesarean section: analysis of global, regional and national estimates. Paediatric and perinatal 
epidemiology. 2007 Mar;21(2):98-113. PubMed PMID: 17302638. 
24. McClure EM, Goldenberg RL, Bann CM. Maternal mortality, stillbirth and measures of 
obstetric care in developing and developed countries. International journal of gynaecology and 
obstetrics: the official organ of the International Federation of Gynaecology and Obstetrics. 2007 
Feb;96(2):139-46. PubMed PMID: 17274999. 
25. Shah A, Fawole B, M'Imunya J M, Amokrane F, Nafiou I, Wolomby JJ, et al. Cesarean delivery 
outcomes from the WHO global survey on maternal and perinatal health in Africa. International 
journal of gynaecology and obstetrics: the official organ of the International Federation of 
Gynaecology and Obstetrics. 2009 Dec;107(3):191-7. PubMed PMID: 19782977. 
26. Briand V, Dumont A, Abrahamowicz M, Sow A, Traore M, Rozenberg P, et al. Maternal and 
perinatal outcomes by mode of delivery in senegal and mali: a cross-sectional epidemiological survey. 
PloS one. 2012;7(10):e47352. PubMed PMID: 23056633. Pubmed Central PMCID: 3466276. 
27. Onankpa B, Ekele B. Fetal outcome following cesarean section in a university teaching 
hospital. Journal of the National Medical Association. 2009 Jun;101(6):578-81. PubMed PMID: 
19585926. 
28. Cham M, Sundby J, Vangen S. Fetal outcome in severe maternal morbidity: too many 
stillbirths. Acta obstetricia et gynecologica Scandinavica. 2009;88(3):343-9. PubMed PMID: 
19172420. 
29. Ezegwui HU, Ikeako LC, Ogbuefi F. Obstetric outcome of teenage pregnancies at a tertiary 
hospital in Enugu, Nigeria. Nigerian journal of clinical practice. 2012 Apr-Jun;15(2):147-50. PubMed 
PMID: 22718161. 
30. Ganchimeg T, Mori R, Ota E, Koyanagi A, Gilmour S, Shibuya K, et al. Maternal and perinatal 
outcomes among nulliparous adolescents in low- and middle-income countries: a multi-country 
study. BJOG : an international journal of obstetrics and gynaecology. 2013 Aug 7. PubMed PMID: 
23924217. 
31. Luke B, Brown MB. Elevated risks of pregnancy complications and adverse outcomes with 
increasing maternal age. Human reproduction. 2007 May;22(5):1264-72. PubMed PMID: 17289684. 
32. Magadi M, Agwanda A, Obare F, Taffa N. Size of newborn and caesarean section deliveries 
among teenagers in sub-Saharan Africa: evidence from DHS. Journal of biosocial science. 2007 
Mar;39(2):175-87. PubMed PMID: 16674836. 
33. WHO. Adolescent pregnancy Issues in Adolescent Health and development. Geneva: WHO 
Department of Child and Adolescent Health and Development, Department of Reproductive Health 
and Research. 2004. http://whqlibdoc.who.int/publications/2004/9241591455_eng.pdf Accessed 
04.04.2014. 
34. Hunger C, Kulker R, Kitundu H, Massawe S, Jahn A. Assessing unmet obstetric need in Mtwara 
Region, Tanzania. Tropical medicine & international health : TM & IH. 2007 Oct;12(10):1239-47. 
PubMed PMID: 17956507. 
35. Mpembeni RN, Killewo JZ, Leshabari MT, Massawe SN, Jahn A, Mushi D, et al. Use pattern of 
maternal health services and determinants of skilled care during delivery in Southern Tanzania: 
implications for achievement of MDG-5 targets. BMC pregnancy and childbirth. 2007;7:29. PubMed 
PMID: 18053268. Pubmed Central PMCID: 2222241. 
36. Olsen OE, Ndeki S, Norheim OF. Availability, distribution and use of emergency obstetric care 
in northern Tanzania. Health policy and planning. 2005 May;20(3):167-75. PubMed PMID: 15840632. 
22 
 
37. Prytherch H, Massawe S, Kuelker R, Hunger C, Mtatifikolo F, Jahn A. The unmet need for 
emergency obstetric care in Tanga Region, Tanzania. BMC pregnancy and childbirth. 2007;7:16. 
PubMed PMID: 17683590. Pubmed Central PMCID: 1988833. 
38. National Bureau of Statistics Dar es Salaam, Macro I, Tanzania DaHS, 26.02.2014. Tanzania, 
Demographic and Health Survey 2010. Dar es Salaam, Tanzania: NBS and ICF Macro. 2011:454 
http://www.measuredhs.com/publications/publication-fr243-dhs-final-reports.cfm Accessed 
26.02.2014. 
39. Litorp H, Kidanto HL, Nystrom L, Darj E, Essen B. Increasing caesarean section rates among 
low-risk groups: a panel study classifying deliveries according to Robson at a university hospital in 
Tanzania. BMC pregnancy and childbirth. 2013;13:107. PubMed PMID: 23656693. Pubmed Central 
PMCID: 3655870. 
40. Stein W, Katundo I, Byengonzi B. Caesarean rate and uterine rupture: a 15-year hospital-
based observational retrospective study in rural Tanzania. Zeitschrift fur Geburtshilfe und 
Neonatologie. 2008 Dec;212(6):222-5. PubMed PMID: 19085739. 
41. Spangler SA, Bloom SS. Use of biomedical obstetric care in rural Tanzania: the role of social 
and material inequalities. Social science & medicine. 2010 Aug;71(4):760-8. PubMed PMID: 
20579797. 
42. Ministry of Health and Social Welfare, United Republic of Tanzania. The National Road Map 
Strategic Plan To Accelerate Reduction of Maternal, Newborn and Child Deaths in Tanzania 2008-
2015. Dar es Salam: Ministry of Health and Social Welfare. 2008:82 
http://www.unfpa.org/sowmy/resources/docs/library/R224_MOHTanzania_2008_Roadmap_MNCH.
pdf  Accessed 26.02.2014. 
43. Masau S, Chee G, Patsika R, Malangalila E, Chitama D, Van Praag E, et al. Tanzania Health 
System Assessment 2010. Health Systems 20/20 project, Abt Associates Inc. 2011:111 
http://www.healthsystems2020.org/files/85784_file_Tanzania_HSA_final_MCDV.pdf. Accessed 
26.02.2014. 
44. Perkins M, Brazier E, Themmen E, Bassane B, Diallo D, Mutunga A, et al. Out-of-pocket costs 
for facility-based maternity care in three African countries. Health policy and planning. 2009 
Jul;24(4):289-300. PubMed PMID: 19346273. Pubmed Central PMCID: 2699243. 
45. Kruk ME, Mbaruku G, Rockers PC, Galea S. User fee exemptions are not enough: out-of-
pocket payments for 'free' delivery services in rural Tanzania. Tropical medicine & international 
health : TM & IH. 2008 Dec;13(12):1442-51. PubMed PMID: 18983268. 
46. WHO. Designing health financing systems to reduce catastrophic health expenditure. 
Technical brief for policy-makers. Geneva: WHO. 2005;2:5 
http://www.who.int/health_financing/documents/cov-pb_e_05_2-cata_sys/en/ Accessed 
04.03.2014. 
47. McIntyre D, Thiede M, Dahlgren G, Whitehead M. What are the economic consequences for 
households of illness and of paying for health care in low- and middle-income country contexts? 
Social science & medicine. 2006 Feb;62(4):858-65. PubMed PMID: 16099574. 
48. Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus J, Murray CJ. Household catastrophic health 
expenditure: a multicountry analysis. Lancet. 2003 Jul 12;362(9378):111-7. PubMed PMID: 12867110. 
49. Silal SP, Penn-Kekana L, Harris B, Birch S, McIntyre D. Exploring inequalities in access to and 
use of maternal health services in South Africa. BMC health services research. 2012;12:120. PubMed 
PMID: 22613037. Pubmed Central PMCID: 3467180. 
50. National Bureau of Statistics T, Macro O. Tanzania Demographic and Health Survey 2004-05. 
Dar es Salaam, Tanzania: National Bureau of Statistics and ORC Macro. 2005: 
http://www.measuredhs.com/publications/publication-fr173-dhs-final-reports.cfm Accessed 
24.02.2014. 
51. Mfinanga GS, Kimaro GD, Ngadaya E, Massawe S, Mtandu R, Shayo EH, et al. Health facility-
based Active Management of the Third Stage of Labor: findings from a national survey in Tanzania. 
Health research policy and systems / BioMed Central. 2009;7:6. PubMed PMID: 19371418. Pubmed 
Central PMCID: 2676279. 
23 
 
52. Urassa DP, Nystrom L, Carlstedt A, Msamanga GI, Lindmark G. Management of hypertension 
in pregnancy as a quality indicator of antenatal care in rural Tanzania. African journal of reproductive 
health. 2003 Dec;7(3):69-76. PubMed PMID: 15055149. 
53. Leonard KL, Masatu MC. Variations in the quality of care accessible to rural communities in 
Tanzania. Health affairs. 2007 May-Jun;26(3):w380-92. PubMed PMID: 17389635. 
54. Olsen OE, Ndeki S, Norheim OF. Complicated deliveries, critical care and quality in emergency 
obstetric care in Northern Tanzania. International journal of gynaecology and obstetrics: the official 
organ of the International Federation of Gynaecology and Obstetrics. 2004 Oct;87(1):98-108. 
PubMed PMID: 15464791. 
55. Kruk ME, Mbaruku G, McCord CW, Moran M, Rockers PC, Galea S. Bypassing primary care 
facilities for childbirth: a population-based study in rural Tanzania. Health policy and planning. 2009 
Jul;24(4):279-88. PubMed PMID: 19304785. 
56. Ensor T, Ronoh J. Effective financing of maternal health services: a review of the literature. 
Health policy. 2005 Dec;75(1):49-58. PubMed PMID: 16298228. 
57. Kowalewski M, Mujinja P, Jahn A. Can mothers afford maternal health care costs? User costs 
of maternity services in rural Tanzania. African journal of reproductive health. 2002 Apr;6(1):65-73. 
PubMed PMID: 12476730. 
58. Nanda P. Gender dimensions of user fees: implications for women's utilization of health care. 
Reproductive health matters. 2002 Nov;10(20):127-34. PubMed PMID: 12557649. 
59. Richard F, Ouedraogo C, Compaore J, Dubourg D, De Brouwere V. Reducing financial barriers 
to emergency obstetric care: experience of cost-sharing mechanism in a district hospital in Burkina 
Faso. Tropical medicine & international health : TM & IH. 2007 Aug;12(8):972-81. PubMed PMID: 
17697092. 
60. Witter S, Dieng T, Mbengue D, Moreira I, De Brouwere V. The national free delivery and 
caesarean policy in Senegal: evaluating process and outcomes. Health policy and planning. 2010 
Sep;25(5):384-92. PubMed PMID: 20360258. 
61. Urassa DP, Carlstedt A, Nystrom L, Massawe SN, Lindmark G. Are process indicators adequate 
to assess essential obstetric care at district level?--a case study from Rufiji district, Tanzania. African 
journal of reproductive health. 2005 Dec;9(3):100-11. PubMed PMID: 16623194. 
62. National Bureau of Statistics (NBS), Office of Chief Government Statistician (OCGS). 
Population and Housing Census: Population Distribution by Administrative Units; Key Findings. Dar es 
Salaam, Tanzania: NBS and OCGS. 2013:244 
http://www.nbs.go.tz/sensa/PDF/2012%20PHC%20POPULAR%20VERSION.pdf Accessed 26.02.2014 
63. The World Bank. Tanzania economic update: raising the game - can Tanzania eradicate 
extreme poverty? The World Bank Group. 2013;Africa region poverty reduction & economic 
management(4):62 http://www.who.int/whr/2005/en/ Accessed 26.02.2014. 
64. Bergsjo P, Mlay J, Lie RT, Lie-Nielsen E, Shao JF. A medical birth registry at Kilimanjaro 
Christian Medical Centre. East African journal of public health. 2007 Apr;4(1):1-4. PubMed PMID: 
17907753. 
65. Bergsjø P, Mlay J, Oneko O, J. S. Instructions manual for registration of deliveries at the KCMC 
birth registry Kilimanjaro Christian Medical Centre, Moshi, Tanzania and Department of Public health 
and Primary Care, University of Bergen, Norway. 2005/2010:36. 
66. Sorbye IK, Vangen S, Oneko O, Sundby J, Bergsjo P. Caesarean section among referred and 
self-referred birthing women: a cohort study from a tertiary hospital, northeastern Tanzania. BMC 
pregnancy and childbirth. 2011;11:55. PubMed PMID: 21798016. Pubmed Central PMCID: 3160415. 
 
 
 
24 
 
6.0 Article 
Trends in and socio-demographic factors associated with caesarean section at 
a large Tanzanian referral hospital, 2000 to 2013.  
Cecilie Nilsen1, Truls Østbye2, Anne Kjersti Daltveit3, Blandina Theophil Mbaga4, Ingvild 
Fossgard Sandøy5 
 
1 Master of Philosophy in International Health, Centre for International Health, University of 
Bergen, Norway 
2 Professor, Community and family medicine, Nursing and global health school of medicine, 
Duke Global Health Institute, Durham, USA 
3 Professor, Faculty of medicine and dentistry, Department of Global Public Health and 
Primary Care, University of Bergen, Norway 
4 Pediatrician, PhD, Kilimanjaro Christian Medical Centre and Kilimanjaro Christian Medical 
College, Moshi, Tanzania 
5 Associate professor, Faculty of medicine and dentistry, Department of Global Public Health 
and Primary Care, University of Bergen, Norway 
 
 
Corresponding author:  
Cecilie Nilsen 
University of Bergen 
Centre for International Health 
Postbox 7804 
N-5020 Bergen 
Norway 
 
Email: cecilieni@hotmail.com 
Telephone: +47 41409353 
 
25 
 
ABSTRACT  
Introduction: Caesarean section (CS) can prevent maternal or fetal complications. Sub-
Saharan Africa has the lowest CS levels in the world but large variations are seen between 
and within countries. The tertiary hospital, Kilimanjaro Christian Medical Centre (KCMC) in 
Tanzania has had a high level of CS over years. Objectives: To examine trends in the socio-
demographic background of babies born at KCMC from year 2000 to 2013, and trends in the 
CS percentage, and to identify socio-demographic factors associated with CS at KCMC during 
this period. Method: This is a registry-based study. The analyses were limited to singletons 
born by women from Moshi urban and rural districts. The Chi square test for linear trend 
was used to examine trends in the CS percentage and trends in the socio-demographic 
background of the baby. The association between different socio-demographic factors and 
CS was assessed using logistic regression. The analyses were stratified by the mother’s 
residence. Results: The educational level of mothers and fathers and the age of the mothers 
of singletons born at KCMC increased significantly from year 2000 to 2013 both among 
urban and rural residents. Among 29,752 singletons, the overall CS percentage was 28.9%, 
and there was no clear trend in the overall CS percentage between 2000 and 2013. In the 
multivariable model, factors associated with higher odds of CS were: having been referred 
for delivery, maternal age above 25 and no- or primary education level of the baby’s father. 
Among rural mothers, no- or primary education, being from the Pare tribe and para 2-3 were 
also associated with higher odds of CS. Being from the Chagga tribe and high parity were 
associated with lower odds of CS compared to other tribes and parity 1. Conclusion: The CS 
percentage remained high but stable over time. Large variations in CS levels between 
different socio-demographic groups were observed. The educational level of the parents of 
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babies born at KCMC increased over time, possibly reflecting persistent inequitable access to 
the services offered at the hospital. However, it seems like those who really need CS have 
some access to it at KCMC. 
 
INTRODUCTION  
Providing high quality obstetric care can save the lives of mothers and newborns when 
complications arise during pregnancy and childbirth (1, 2), and caesarean section (CS) is one 
such essential service. Population-based estimates of CS percentage have been used as an 
indicator of access to emergency obstetric care (3). However, CS levels include life-saving 
interventions as well as cases with no clinical indication (4), and like other major surgery, CS 
carries the risk  of complications and even death for the woman (5). The World Health 
Organization (WHO) suggests that the level of CS  should range between 5% and 15% (6) 
although both the upper and the lower limits have been discussed critically by several 
researchers (7-12). The average global level of CS is estimated to be about 15% (13), and the 
lowest levels are found in sub-Saharan Africa (SSA) (10, 12, 13). The median CS percentage in 
facilities which performed CS in SSA in 2004/05 was 13.4% (14). However facility-based 
estimates are quite different from population-based estimates as many women do not 
deliver in facilities in this region (15).  
 
There are large variations in access to maternal health care in SSA, both between and within 
countries, and between different population subgroups. High levels of CS are no guarantee 
for equity in access to obstetric care (16). CS tends to be more common among women in 
urban than rural areas, and financially better off and higher educated women have 
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considerable higher levels of CS than poorer and lower educated women. In addition, both 
lower (<16 years) and higher (>35 years) maternal age have been shown to be associated 
with increased levels of CS (12, 17-22). Marital status and ethnic affiliation are other factors 
that influence the utilization of maternal health services (21, 23, 24). Since men are 
important decision-makers, paternal socio-demographic characteristics are also important in 
relation to health seeking behaviors and might influence the birth outcome (25-27).  
 
According to the population-based Tanzania Demographic and Health Surveys (TDHS), 
Tanzania has had a low national CS level over the last decade, estimated to be 3% in 2004/05 
and 5% in 2010. However, in the Kilimanjaro region in the Northern Zone of Tanzania, the  CS 
level is more than double the national level, and it increased from 7.5% in 2005 to 11% in 
2010 (27). The Zonal tertiary hospital, Kilimanjaro Christian Medical Centre (KCMC) had a CS 
level of 33% in the years 2000 to 2007 (28).  
 
Admittance and surgical procedures at KCMC involve user fees, and in the last decade the 
cost of delivery and CS have gradually increased (28). More than 26% of all Tanzanians 
(2012) live below the poverty line (29) and difficulties in paying  treatment is the most 
frequently reported barrier to health care in the Kilimanjaro region (27). Although several 
groups in Tanzania are exempted from paying user fees, including those below a certain 
income level, this system is incompletely implemented, and private and faith-based hospitals 
often attempt to minimize the number of patients that are exempted (30). Thus, although 
the CS percentage at KCMC is high, access may still be inequitable. Increasing user fees, 
combined with the closure of the operation theatre at the regional public hospital Mawenzi 
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in 2010 may have resulted in poor women in the area having less access to CS than earlier. 
The aim of the study was to examine trends in the socio-demographic background of babies 
born at KCMC from the year 2000 to 2013, and trends in the CS percentage, and to identify 
socio-demographic factors associated with CS at KCMC during this period.  
METHODOLOGY 
Study design and data collection 
This is a registry based study. The medical birth registry at KCMC was established in 1999 in 
collaboration with the University of Bergen, Norway. It has been in operation since July 2000 
(31). Information on birth outcome, delivery mode, obstetric history as well as socio- 
demographic factors is recorded in the registry (32). Information is recorded by specially 
trained nurse-midwives using a questionnaire designed specifically for this purpose. The 
mothers are interviewed soon after recovery from the birth, usually within the first 24 hours, 
but later if complications occur. Supplementary information is collected from case files. 
Registration of this information is done every day, including weekends and holidays. A 
secretary then enters the data into an electronic file (31). 
Study area 
The United Republic of Tanzania is the largest country in East Africa with about 45 million 
inhabitants (2012). Almost 75% of the inhabitants live in rural areas (33). KCMC is one of four 
zonal/tertiary hospitals in Tanzania (34). It is operated as a private/public partnership and 
located in Moshi town in the Kilimanjaro region. The region has more than 1.6 million 
inhabitants. Moshi rural district has a total population of 466,737 inhabitants whereas Moshi 
urban district has a population count of 184,292 (33). KCMC has approximately 3300 
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deliveries per year, and the obstetric ward at KCMC receives high risk cases from seven 
regions in northern Tanzania and from some Kenyan districts (35). In total the hospital thus 
serves more than 13 million people (36). About 50% of the birthing women at KCMC come 
from Moshi urban district as they come for ordinary deliveries too (26). About 20% of the 
birthing women come from Moshi rural district. The regional hospital, Mawenzi, also located 
in Moshi town, is supposed to offer emergency obstetric care for free, CS included, but the 
operation capacity has been relatively poor for a long time, and since December 2010, no CS 
have been conducted because the operation theatre closed. Thus KCMC has been the only 
referral institution that has offered CS after 2010 in Moshi.  
 
The direct cost of normal delivery and CS at KCMC used to be minor for the patient. Before 
2005, the minimum price for CS was 20,000 TZS (=25.3 USD based on 01.01.2000 rates) but 
in 2005 a “cost sharing” policy was introduced and the out-of-pocket payment for CS was 
raised to a minimum of 50,000 TZS (=47.2 USD based on 01.01.2005 rates). It further 
increased to 100,000 TZS in 2011 (=58.4 USD based on 01.12.2011 rates) (37). In addition to 
this the patients pay a per night fee, and pay for drugs and other costs associated with the 
hospital stay.  
Study population 
There were a total of 45,871 births at KCMC in the period July 2000 to June 2013 of which 
31,287 of the deliveries were among women residing in Moshi urban and Moshi rural 
districts. The majority of the deliveries, 29,752 (95.1%), were singleton births. We restricted 
the analyses to singletons born by women from the two Moshi districts (urban and rural) at 
KCMC hospital in the period July 2000 to June 2013.  
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Description of variables 
The main outcome variable was CS. The independent variables included education of the 
mother and the father, age of the mother, tribe of the mother, marital status of the mother, 
referral status, parity and year of delivery. Mother’s and father’s education completed were 
categorized into two categories: ‘no education/primary education’ (0-7 years) and 
‘secondary/higher education’ (8 years or more). The variable maternal tribe was recoded as: 
‘Chagga’, ‘Pare’ (which were the two most common), and ‘Other’, including more than 120 
different tribes. Marital status was dichotomized as ‘married’ (i.e. monogamous and 
polygamous marriages or cohabitation) and ‘not married’ (i.e. separated/divorced, widowed 
or never-married). Age of the mother was included as a categorical variable with 4 
categories:  ‘13-17’ years, ‘18-25’ years, ‘26-35’ years and ‘36 to 47’ years. Women less than 
13 years or more than 47 years of age were excluded in analyses including age as a variable. 
Parity was categorized in four: ‘para 1’, ‘para 2-3’, ‘para 4-6’ and ‘para 7+’. Referral status 
was divided into two categories: ‘medically referred’ (i.e. referred by qualified health 
personal for medical reasons) and ‘not referred’. Time of birth was included in most of the 
analyses as a continuous variable (called ‘year of birth’). However, in some of the analyses, 
time of birth was included as a categorical variable (called ‘time period’), with the categories 
representing three time periods associated with different levels of user fees at KCMC: Period 
1: July 2000 to December 2004; period 2: January 2005 to November 2011; and period 3: 
December 2011 to June 2013.  
Statistical analysis 
The data was analyzed using Statistical Package for Social Science (SPSS) version 20. All the 
analyses were stratified by mother’s residence (urban/rural). Frequency tables and graphs 
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were used to describe changes in all births and CS deliveries year by year. Changes over time 
in the socio-demographic background of the babies born (all deliveries and CS) were tested 
using Chi square test for linear trend for each of the socio-demographic factors (with time 
both as a categorical variable with three time periods and as a continuous variable: ‘year of 
birth’). Trends in the level of CS were examined using the Chi square test for linear trend, 
both overall and stratified by referral status. The likelihood of CS during the whole period 
was assessed using logistic regression. We started with bivariate analyses. We then 
developed models with interaction terms between each of the independent variables (socio-
demographic factors and referral status) and time of birth as continuous variable. Finally, we 
developed a multivariable model with all the independent variables and significant 
interaction terms. Odds ratios with 95% confidence intervals s were calculated. Babies with 
missing data on any of the independent variables (referral status, father`s and mother`s 
education level, marital status, mother’s tribe, mother`s age and parity) were excluded from 
the multivariable analyses. 
Ethical aspects 
No person-identifiable information is available in the electronic birth registry handled by the 
researchers. Participation is based on verbal informed consent from the mothers. The birth 
registry at KCMC obtained ethical clearance from the Tanzania Ministry of Health, 
Commission for Science and Technology, from the KCM College and from the Norwegian 
National Ethics committee in 1999 (32). The protocol for this study obtained ethical approval 
from Kilimanjaro Christian Medical University College of Tumaini University Makumira, in 
December 2013. 
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RESULTS 
Study population 
The majority of the babies included in the analyses, 20,995 (71%), had mothers from urban 
areas. Most mothers were married and not medically referred. A higher proportion of 
fathers than mothers had secondary or higher education (Table 1). From time period 1 to 
time period 3, the proportion medically referred decreased amongst urban mothers and 
increased among rural mothers. The level of education of mothers and fathers increased, the 
proportion of single mothers increased, the age of mothers increased, the proportion 
Chagga mothers decreased and the proportion of mothers with high parity decreased 
significantly for all singleton babies born. Among babies born by CS, fathers’ and mothers’ 
educational levels increased, age of mothers increased, the proportion of married mothers 
decreased and the proportion medically referred decreased (Table 2). The same significant 
trends were found when using time of birth as a continuous variable (results not shown).  
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Table 1: Characteristics of the study population and CS percentage, Moshi urban and rural 
districts 
Singleton births 
Moshi urban Moshi rural 
All births 
2000-2013 
n (%) 
CS  
deliveries 
2000-2013 
n (%) 
CS %  
All births 
2000-2013 
n (%) 
CS  
deliveries 
2000-2013 
n (%) 
CS %         
Referral status             
Medically referred 2269 (11%) 1062 (19%) 47% 2423 (28%) 1187 (41%) 49% 
Not referred 17938 (85%) 4318 (77%) 24% 5882 (67%) 1675 (54%) 29% 
Missing 788 (4%) 211 (3.8%)   452 (5%) 137 (4.6%)   
Father's education level   
 
    
 
  
No/primary education 8720 (42%) 2516 (45%) 29% 5192 (59) 1995 (67%) 39% 
Sec/higher education 12223 (58%) 3063 (55%) 25% 3524 (40) 984 (33%) 28% 
Missing 52 (0.2%) 12 (0.2%)   41 (0.5%) 20 (0.7%)   
Mother's education level   
 
    
 
  
No/primary education 11362 (54%) 3125 (56%) 28% 6104 (70%) 2273 (76%) 37% 
Sec/higher education 9602 (46%) 2460 (44%) 26% 2639 (30%) 722 (24%) 27% 
Missing 31 (0.1%) 6 (0.1%)   14 (0.2%) 4 (0.1%)   
Mother's marital status   
 
    
 
  
Married 18382 (88%) 4967 (89%) 27% 7623 (87%) 2607 (88%) 34% 
Single 2562 (12%) 615 (11%) 24% 1084 (12%) 369 (12%) 34% 
Missing 51 (0.2%) 9 (0.2%)   50 (0.6%) 23 (0.8%)   
Mother's tribe             
Chagga 11613 (55%) 2905 (52%) 25% 5695 (65%) 1729 (58%) 30% 
Pare 2299 (11%) 690 (12%) 30% 918 (11%) 419 (14%) 46% 
Other 7058 (34%) 1991 (36%) 28% 2131 (24%) 845 (28%) 40% 
Missing 25 (0.1%) 5 (0.1%)   13 (0.1% 6 (0.2%)   
Mother's age   
 
    
 
  
13-17y 398 (2%) 97 (2%) 24% 280 (3%) 78 (3%) 28% 
18-25y 7998 (38%) 1851 (33%) 23% 3416 (39% 1126 (38%) 33% 
26-35y 10635 (51%) 3008 (54%) 28% 3954 (45%) 1405 (47%) 36% 
36-47y 1931 (9%) 628 (9%) 33% 1092 (13%) 383 (13%) 35% 
<13y, >47y 29 (0.1%) 7 (0.1%)   12 (0.1%) 5 (0.2%)   
Missing 4 0   3 2 (0.1%)   
Mother’s parity             
1 8843 (42%) 2152 (39%) 24% 3309 (38%) 998 (33%) 30% 
2-3 9692 (46%) 2756 (49%) 29% 3725 (42%) 1410 (47%) 38% 
4-6 2351 (11%) 663 (12%) 28% 1556 (18%) 544 (18%) 35% 
7+ 109 (0.5%) 20 (0.4%) 18% 167 (2%) 47 (1.6%) 28% 
Missing 0 0   0 0   
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Table 2: Characteristics of all births and CS deliveries in each period and linear trends, 
Moshi urban and rural districts 
Singleton births 
Urban Moshi Rural Moshi 
% of all births (% of CS deliveries)  P-value* 
all births 
(CS deliv.) 
% of all births (% of CS deliveries)  P-value* 
all births 
(CS deliv.) 
Period 1 Period 2 Period 3 Period 1 Period 2 Period 3 
Referral status                 
Medically referred 14% (32%) 11% (17%) 9% (12%) <0.001 
(<0.001) 
26% (44%)  30% (41%) 34% (39%) <0.001 
(0.096) Not referred 86% (68%) 89% (83%) 91% (88%) 74% (56%) 70% (59%) 66% (61%) 
Father's education level   
  
  
   
  
No/primary education 51% (55%) 40% (44%) 32% (33%) <0.001 
(<0.001) 
64% (70%) 60% (69%) 50%(55%) <0.001 
(<0.001) Sec/higher education 49% (45%) 60% (56%) 68% (67%) 36% (30%) 40% (31%) 50% (45%) 
Mother's education 
level 
                
No/primary education 63% (65%) 54% (55%) 42% (43%) <0.001 
(<0.001) 
76% (80%) 69% (77%) 57% (61%) <0.001 
(<0.001) Sec/higher education 37% (35%) 46% (45%) 58% (57%) 24% (20%) 31% (23%) 43% (39%) 
Mother's marital status   
  
  
   
  
Married 89% (89%) 88% (89%) 86% (88%) <0.001 
(<0.481) 
89% (89%) 87% (88%) 84% (84%) <0.001 
(0.002) Single 11% (11%) 12% (11%) 14% (12%) 11% (11%) 13% (12%) 16% (16%) 
Mother's tribe                 
Chagga 57% (51%) 55% (52%) 53% (53%) 
<0.001 
(0.228) 
68% (60%) 64% (58%) 61% (54%) 
<0.001 
(0.015) 
Pare 11% (12%) 11% (12%) 12% (13%) 11% (14%) 10% (14%) 11% (13%) 
Other 32% (37%) 34% (36%) 35% (34%) 21% (26%) 26% (28%) 28% (33%) 
Mother's age                 
13-17y 3% (3%) 2% (2%) 2% (1%) 
<0.001 
(<0.001) 
3% (3%) 3% (3%) 2% (2%) 
<0.001 
(0.002) 
18-25y 42% (40%) 37% (31%) 35% (29%) 42% (43%) 37% (34%) 39% (37%) 
26-35y 47% (49%) 52% (55%) 52% (56%) 43% (43%) 46% (49%) 47% (47%) 
36-47y 8% (8%) 9%(12%) 11% (14%) 11% (11%) 14% (14%) 12% (14%) 
Mother’s parity                 
1 39% (39%) 43% (39%) 42% (37%) 
<0.001 
(0.653) 
37% (34%) 37% (31%) 42% (40%) 
<0.001 
(0.116) 
2-3 46% (48%) 46% (49%) 49% (51%) 42% (47%) 43% (49%) 42% (43%) 
4-6 14% (13%) 11% (12%) 9% (11%) 19% (17%) 18% (20%) 15% (17%) 
7+ 1.1% (0.5%) 0.3% (0.4%) 0.3% (0.1%) 2.5% (2.4%) 1.7% (1.3%) 1.2% (0.6%) 
* linear trend 
 
The lowest average monthly number of singleton births from Moshi was recorded in year 
2000 with 83 deliveries. The monthly number of deliveries from the urban area increased 
from 55 in year 2000 to it peaked with 200 in year 2011. The monthly number of deliveries 
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from the rural area remained stable (ranging from 45 to 53) from 2003 till year 2009. It then 
increased in year 2010 and peaked in 2011 with 73 deliveries. The average monthly number 
of rural babies born by CS was stable in the period 2001 to 2013 (mean of 21). The average 
monthly number of urban babies born by CS increased gradually from year 2000 to year 
2010, ranging from 24 to 53 (Figure 1).  
 
 
Figure 1: Monthly average number of recorded singleton births and CS deliveries from July 
2000 to June 2013. Moshi urban and rural districts 
 
 
Levels of caesarean section 
During the study period there were 8590 singleton deliveries by CS, giving an average 
percentage of CS of 28.9%. The annual level of CS ranged between 20.3% and 29.1% for 
urban mothers and 27.9% and 39.4% for rural mothers (Figure 1). Stratification by referral 
status showed that the percentage of CS  for both urban- and rural mothers decreased in the 
medically referred group (P-value for linear trend < 0.001) and increased in the group not 
referred (P-value for linear trend < 0.001) (Figures 2a and b). There was no linear trend in the 
overall CS percentage between 2000 and 2013. However, in the bivariate analyses, among 
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urban babies there were significant two-way interactions between year of birth and the 
following variables: father’s education level (the likelihood of CS increased over time if father 
had no/primary education compared to if father had secondary/higher education), mother’s 
tribe (the likelihood of CS increased over time for Chagga mothers compared to mothers 
from other tribes), mother’s age (increasing likelihood of CS among those aged >25 years 
compared to those aged 18-25), parity (increasing likelihood of CS among para 4-6 compared 
to para 1) and referral status (decreasing likelihood of CS  among medically referred 
compared to non-referred mothers). Amongst rural babies, there were significant two-way 
interactions between year of birth and referral status (decreasing likelihood of CS among 
medically referred compared to non-referred mothers). In the multivariable analysis, there 
were interactions between year of delivery and referral status for both urban and rural 
mothers. The odds of medically referred mothers having CS decreased with 12% (95% CI 10-
15%) per year for those from urban Moshi and with 8% (95%CI 6-11%) for those from rural 
Moshi compared to non-referred mothers. Urban babies with fathers who had no or primary 
education had a relative 2% (95% CI 0.1%-4%) decrease in the odds of being born by CS per 
year compared to babies with fathers who had secondary or higher education. Urban Chagga 
mothers had a relative 3% (95% CI 1-5%) increase in the odds of CS per year compared to 
other tribes. Urban para 4-6 had a relative increase in the likelihood of CS per year of 6% 
(95% CI 2-10%) compared to para 1. Rural mothers had a 3% (95% CI 1-4%) increase in odds 
of CS per year (Table 3). 
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Figure 2a: Percentage of births that ended with CS among all mothers, medically referred 
and not referred mothers, 2000-2013 (urban Moshi).  
 
Total percentage CS (urban mothers): linear trend: p value = 0.640, percentage CS among medically referred 
linear trend: p value < 0.001, percentage CS among not referred: linear trend: p value < 0.001  
 
Figure 2b: Percentage of births that ended with CS among all mothers, medically referred 
and not referred mothers, 2000-2013 (rural Moshi). 
 
Total percentage of CS (rural mothers): linear trend: p value = 0.527, percentage of CS among medically 
referred: linear trend: p value < 0.001, percentage CS among not referred: linear trend: p value < 0.001  
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Socio-demographic factors associated with caesarean section 
Having been medically referred, low levels of father’s and mother’s education, para 2-6 and 
higher maternal age were associated with higher likelihood of CS for both urban and rural 
residents in the bivariate logistic regression analyses. Amongst urban mothers, being 
married was associated with higher odds of CS compared to being single. In the multivariable 
model, having been medically referred for delivery was the factor which was most strongly 
associated with CS for both urban and rural babies. Low levels of father’s education and 
mother’s age 26-47 were also associated with higher likelihood of CS. Rural mothers with no- 
or primary education had higher odds of CS and mothers aged 13-17 had decreased odds of 
CS compared to mothers with secondary or higher education and age 18-25, respectively. 
Being Chagga and high parity (7+) were associated with lower likelihood of CS for both urban 
and rural mothers. Among rural mothers, being from the tribe Pare and para 2-3 were 
associated with higher odds of CS compared to other tribes and para 1, respectively (Table 
3). 
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Table 3: Bivariate and multivariable regression analyses of CS by background 
characteristics in pooled data from 2000-2013  
Variable name 
Caesarean section (urban) Caesarean section (rural) 
Crude 
OR 
95% CI 
Adjusted 
OR 
95% CI 
Crude 
OR 
95% CI 
Adjusted 
OR 
95% CI 
Year 1.00 0.99-1.01 1.00 0.98-1.02 1.01 1.00-1.02 1.03 1.01-1.04 
Referral status 
  
    
  
    
Medically referred 2.79 2.55-3.05 7.62 6.15-9.43 2.43 2.20-2.68 4.39 3.53-5.46 
Not referred Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
Medically referred*year 0.87 0.85-0.89 0.88 0.85-.090 0.92 0.89-0.94 0.92 0.89-0.94 
Not referred*year Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
Father's education level 
  
    
  
    
No/primary 1.22 1.14-1.29 1.36 1.15-1.60 1.61 1.47-1.77 1.37 1.23-1.53 
Secondary/higher  Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
No/primary *time  0.98 0.96-0.99 0.98  0.96-0.997      
Secondary/higher *time Ref. Ref. Ref. Ref.     
Mother's education level 
  
    
  
    
No/primary 1.10 1.04-1.17 0.96 0.89-1.04 1.58 1.43-1.75 1.17 1.04-1.32 
Secondary/higher Ref. Ref. Ref.  Ref.   Ref. Ref. Ref.  Ref.   
Mother's marital status 
  
    
  
    
Married 1.17 1.06-1.29 1.11 0.99-1.23 1.01 0.88-1.15 0.87 0.75-1.01 
Single Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
Mother's tribe  
Chagga 
 
0.85 
 
0.79-0.91 
 
0.71 
 
0.60-0.85 
 
0.66 
 
0.60-0.73 
 
0.76 
 
0.68-0.85 
Pare 1.09 0.99-1.21 0.96 0.74-1.26 1.28 1.09-1.49 1.26 1.07-1.49 
Other Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
Chagga*time 1.04 1.02-1.06 1.03 1.01-1.05     
Pare*time 1.01 0.98-1.04 1.01 0.98-1.04     
Other*time Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
Mother's age 
  
    
  
    
13-17y 1.07 0.85-1.35 0.90 0.54-1.50 0.79 0.60-1.03 0.61 0.45-0.82 
18-25y Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
26-35y 1.31 1.22-1.40 1.23 1.02-1.49 1.12 1.02-1.23 1.26 1.12-1.42 
36-47y 1.60 1.43.1.78 1.93 1.37-2.73 1.10 0.95-1.27 1.40 1.16-1.69 
Parity 
  
    
  
    
1 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 
2-3 1.24 1.16-1.32 1.03 0.85-1.24 1.41 1.28-1.56 1.35 1.20-1.53 
4-6 1.22 1.10-1.35 0.57 0.42-0.78 1.25 1.10-1.42 0.98 0.83-1.17 
7+ 0.70 0.43-1.14 0.35 0.13-0.99 0.90 0.64-1.28 0.60 0.40-0.91 
1*time Ref. Ref. Ref. Ref.     
2-3*time 1.01 0.99-1.03 1.01 0.98-1.03     
4-6*time 1.05 1.02-1.08 1.06 1.02-1.10     
7+*time 1.03 0.91-1.17 1.03 0.89-1.19     
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DISCUSSION 
In this registry based study of 29,752 singleton deliveries from July 2000 to June 2013 at a 
large referral hospital in northeastern Tanzania, the average percentage of CS deliveries was 
28.9%. There was no linear trend in the overall level of CS. During the 13 year period, the 
proportion of urban mothers who were medically referred for delivery decreased. The 
educational level and the age of the mothers went up for both urban and rural residents. As 
expected, the CS percentage was higher in the medically referred group than in the group 
not referred. For both urban and rural mothers low levels of education and maternal age 26-
47 years were associated with higher likelihood of CS, whereas Chagga mothers and para 7+ 
had lower likelihood of CS compared to mothers from other tribes and para 1. Among rural 
residents, Pare mothers and para 2-3 had higher likelihood of CS compared to other tribes 
and para 1. There was no significant association between time and CS in the multivariable 
analysis for urban mothers but rural mothers had an increase in the odds of CS of 3% per 
year (95% CI 1-4%). There were significant two-way interactions between time and father’s 
education level, mother’s tribe and parity for urban mothers. 
 
A CS percentage ranging from 20.3% to 29.1% for babies born by urban mothers, and 27.9% 
to 39.4% for babies born by rural mothers within a 13 year period is much higher than the 
Kilimanjaro region’s estimated population estimate of 11% (2010). The majority of women, 
88%, give birth in a health facility in Kilimanjaro (27). Health facilities range from 
dispensaries to tertiary hospitals such as KCMC (30) and the high percentage of CS at KCMC 
might reflect the fact that few CSs are being done at other health facilities in the region, 
implying that many women are referred to KCMC from lower level facilities due to medical 
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complications. Several studies from Tanzania show that the quality of care in lower level 
facilities is insufficient (38-42) and that symptoms are often not acted upon properly at the 
stage of labour (43, 44). This might lead to an overutilization of CS (43) because it might be 
the only option left when the women arrive late at the referral facility. This would be in line 
with Worjoloh et al’s finding that labour dystocia and fetal distress are the second most 
common indications of CS at KCMC (34). It is also likely that the high percentage of CS at 
KCMC includes unnecessary interventions as the leading cause of CS is reported to be 
previous CS (35). Studies from SSA show that vaginal birth after one CS is safe if the health 
personnel have proper monitoring resources, knowledge and access to emergency CS (45-
47). Forceps and vacuum deliveries are less invasive and less expensive than CS, and carry 
lower risk in future pregnancies (14). However, a low prevalence of operative vaginal 
delivery at KCMC (28) indicates that CS is the preferred solution when there is a high risk of 
complications during labour.  
 
Different contexts make it difficult to compare the proportion of CS at institutions directly  
(1), but nevertheless, before year 2000, facility CS levels in countries in SSA were reported to 
range from 5.0% to 21.8% (9). Referral hospitals in East-African countries have more recently 
reported higher and increasing facility CS percentages than those seen at KCMC (48, 49). 
Little change was seen in the percentage of CS at KCMC in the study period even though 
there have been contextual changes. With the closure of the operating theatre at the 
regional hospital Mawenzi, one could have expected increased levels, especially among the 
medically referred group. This was not seen, probably reflecting that few CSs were 
conducted at Mawenzi before the closure of the operating theatre. Similarly, the increases in 
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user-fees in 2005 and in 2011 do not seem to have affected the overall percentage of CS.  
We did find that the likelihood of CS among referred women decreased with time, but this is 
difficult to explain without knowing whether referral practices have changed.  
 
The finding that referral for delivery and low educational attainment were associated with 
CS, indicates that  those in need and the relatively disadvantaged do have some access to CS 
when judged to be in need for it. It is logical that the level of CS among medically referred 
women is higher since they have been found to have a higher obstetric risk profile than 
those women that appear at the hospital without referral (28). At the same time, high costs 
of services at KCMC may contribute to birthing women at KCMC being from more educated 
families than the average in the region: in period 1 (before 2005), 49% of all babies born and 
45% of babies born by CS by urban mothers at KCMC were registered to have fathers with 
secondary or higher education, whereas in urban areas in the Kilimanjaro region  the 
percentage of men age 15-49 with secondary or higher education was 15% in 2004/05 
(unpublished data). The proportion of babies with lower educated mothers and fathers 
decreased significantly over time, possibly reflecting increasing economic barriers to seeking 
services at KCMC. The findings that babies with fathers who had no or primary education 
had a relative decrease in the likelihood of being born by CS per year compared to babies 
with fathers who had secondary or higher education could possibly also reflect that fewer 
poor families seek health care at KCMC even when experiencing complications. However, 
changes in the socio demographic characteristics of the babies born at KCMC could also 
reflect transformations in the overall population. Repeated population-based surveys 
indicate that certain changes have occurred: the 2004/05 TDHS showed that 16.2% of the 
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Kilimanjaro women had secondary or higher education (50), whereas this percentage 
increased to 27.7% in the 2010 TDHS (27). Rural mothers are less represented at KCMC than 
urban mothers but have, like lower educated mothers (or their partner), higher likelihood of 
CS. The higher levels of CS in these sub-groups might thus also reflect that women with little 
education or with partners with little education and rural women do not deliver at KCMC if 
they do not have or are expected to have complications. The finding that the likelihood of CS 
for rural mothers increased with 3% per year after adjustment for socio-demographic 
factors, despite the number of CSs from rural Moshi remaining stable, could reflect that 
birthing women from this district coming to KCMC were increasingly those with a high risk of 
more complicated delivery.  
 
Further investigation is needed to identify obstetrical risk factors in the different tribes to 
understand why Chagga women have lower likelihood of CS than other tribes. Unpublished 
data from KCMC indicate that Chagga women are normally of a higher stature and have 
lower BMI than Pare, and this might partly explain the lower CS percentage among Chagga. 
It is, however, difficult to explain why the likelihood of CS increased with time for urban 
Chagga mothers and not for rural Chagga mothers.  
 
Advanced maternal age is associated with different adverse pregnancy outcomes and higher 
risk of medical conditions like hypertension and diabetes (51) and this could explain why 
higher maternal age was associated with increased CS percentage at KCMC. It is difficult to 
explain why only mothers aged 13-17 from rural Moshi had lower probability of CS. The 
finding that the women giving birth at KCMC are getting older is probably reflecting a 
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national trend (a higher age of first birth was reported in the TDHS in 2010 compared to 
2004/05 (27, 50). Second and third time rural mothers (para 2-3) had a higher likelihood of 
CS compared to first-time mothers and this may reflect that rural women that delivered by 
CS in a previous pregnancy are asked to register at KCMC for the next birth to have a new CS. 
The lower likelihood of CS among urban mothers of para 4 or more in the multivariable 
model could reflect that many women with three CSs do not get pregnant again, in 
accordance with the standard medical advice given at KCMC: to avoid further pregnancies 
after three CSs. To understand why para 4-6 had an increased likelihood of CS over time, it 
would have been useful to investigate the indications of CS. Very few women delivered for 
the seventh or more time, and the low OR of CS in this group may indicate that this is a 
highly selected group of low risk women.  
 
Strengths and limitations 
A strength of this study is that the data was retrieved from a large birth registry where the 
data is collected systematically on a daily basis. Validation and quality checks of the database 
have been done, and the information has been deemed to be largely accurate (32). The 
study sample was relatively large and covered a long time span. Because of the 
completeness of the data and the information on socio-demographic factors provided in the 
dataset, both regarding the mother and the father, we could assess how socio-demographic 
factors are related to CS in hospital settings over time. To our knowledge, very few studies in 
in SSA have done this before.  
 
By using hospital based data, the study was limited to babies born at KCMC. There is a 
potential selection bias towards babies born by financially better off- and poor parents 
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because of the cost sharing policy and the exemption system at KCMC. About 25% of all 
expected births from Moshi urban and only 4% of expected births from Moshi rural took 
place at KCMC in the period. The study is therefore not fully generalizable to all birthing 
women in Tanzania. We did not study medical indications for CS or reasons for referral 
which could have helped understanding the levels of CS better.  
 
CONCLUSIONS 
The level of CS at KCMC remained high, but did not show the increasing tendency seen in 
similar hospitals in East Africa. Medical referral, lower educational attainment, and higher 
maternal age, were associated with higher likelihood of CS. Women giving birth at KCMC, 
and their partners, are more educated than women and men of reproductive age in the 
Kilimanjaro region in general, and the educational level of the parents of babies born at 
KCMC increased over time, possibly reflecting inequitable access to the services offered at 
the hospital. We cannot determine the relative differences in access to CS among all birthing 
women in the population from this hospital-based study, but despite the high costs, it seems 
like those who really need CS have some access to it at KCMC. 
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Memorandum of understanding 
 
Memorandum of understanding                                Moshi/Bergen/Date: 11.10.13 
 
Use of registry data in the project: “Trends in caesarean section rates and socio-demographic 
predictors of caesarean section among birthing women at KCMC hospital in Tanzania, from year 2000 
to 2013”. 
 
For the purpose of a master thesis on: “Trends in caesarean section rates and socio-demographic 
predictors of caesarean section among birthing women at KCMC hospital in Tanzania, from year 2000 
to 2013,” at Department of Global Public health and Primary Care at the University of Bergen. Data 
from the Kilimanjaro Christian Medical Centre (KCMC) Medical Birth Registry, Moshi, Tanzania will be 
transferred to Cecilie Nilsen. Ingvild Fossgard Sandøy, Anne Kjersti Daltveit and Blandina Mbaga will 
also have access to the data.  
 
The aim of the project is to examine trends in the caesarean section rates and socio-demographic 
predictors among birthing women at KCMC hospital in Tanzania, during a period with increasing user-
fees and closure of the operation theatre at a regional hospital. For specific objective, see attached 
protocol.  
 
Outcome variable: Mode of delivery (caesarean section is the outcome of interest).  
Main exposure variables: Educational level of mother and father, age mother, tribe of the mother, 
marital status of the mother, current residence of the mother, referred for delivery (referral status), 
at birth (single birth, multiple birth, no. of children). 
Other variables: maternal health before and during pregnancy and single/multiple birth.  
 
The following persons are collaborators on the project: 
Supervisor: Ingvild Fossgard Sandøy, Department of Global Public Health and Primary Care, 
University of Bergen 
Co-Supervisors: Anne Kjersti Daltveit, Department of Global Public Health and Primary Care, 
University of Bergen 
Blandina Theophil MMbaga, Kilimanjaro Christian Medical Centre  
Truls Østbye, Department of Community and Family Medicine, Duke University Medical Center 
60 
 
  
This memorandum assumes that use of the data for the project has been approved by KCMC by the 
head of the Department of Obstetric s and gynecology, Dr. Gileard Masenga as owner of the data and 
by Dr. Rolv Terje Lie who is acting as scientific advisor. 
 
SPSS datafiles will be transferred from Bergen to Cecilie Nilsen, Department of Global Public Health 
and Primary care/Centre for International Health, University of Bergen, who will be responsible for 
the data. 
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Research ethical clearance certificate, Tumaini University Makumira, KCMU 
college 
 
